Two infants with a florid erythematous rash and generalised oedema, hypoalbuminaema, and anaemia were found to have cystic fibrosis. This rare presentation is associated with false negative sweat tests, delays in diagnosis, and a considerable mortality. It is proposed that this presentation represents a manifestation of kwashiorkor secondary to malabsorption. The recognition that these infants have kwashiorkor provides some insight into the pathogenesis and management oftheir illness. 
A 3 month old white boy was referred to the Hospitals for Sick Children, London, for evaluation of rash, anaemia, and hypoalbuminaemia. He was born at term weighing 3300 g and was breast fed. By 2 weeks of age he was passing 10 to 20 loose, often bright green stools per day. An erythematous papular rash appeared on his buttocks and trunk and spread over the next several weeks to involve his whole body. At 2 months of age he was admitted to a local hospital because of pallor. Although described as appearing well nourished, he was found to have a haemoglobin concentration of 80 g/l that subsequently fell to 60 g/l, albumin 12 g/l (normal range 35-55), and zinc 6 ,umol/l (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) . He was treated with blood transfusions, intravenous albumin and antibiotics, and topical hydrocortisone. He pLmol/l (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) , iron 13 Fmol/ (14) (15) (16) (17) (18) (19) (20) (21) (22) , ferritin 3245 Fg/l , and low concentrations of many plasma amino acids. A skin biopsy specimen showed a mild mononuclear, perivascular infiltrate. In some areas, this infiltrated the epidermis which showed a lack of a granular layer but was of normal thickness with no hyperkeratosis or parakeratosis. A liver biopsy specimen showed extensive fat infiltration, a mild inflammatory infiltrate around the portal tracts, normal bile ducts, and stainable iron. Bone marrow aspirate and trephine showed erythroid hypoplasia, vacuolated erythroblasts, some abnormal promyelocytes, and increased iron.
He had a stormy eight week hospital stay complicated by Staphylococcus aureus septicaemia and by cardiac failure. Improvement in the rash was observed over the first two weeks after zinc supplementation and transfusions of albumin and blood. Complete resolution of his rash occurred after changing his diet from breast milk to an elemental formula (Pregestimil, Bristol Myers). A diagnosis of cystic fibrosis was eventually reached when genetic analysis for cystic fibrosis mutations showed homozygous delta F508 deletions on chromosome 7. When his skin had cleared, sweat sodium concentrations (mg of sweat in sample) were measured as 81 (179) 
Discussion
These two patients both presented with a severe erythematous rash associated with lethargy, anaemia, generalised oedema, and severe hypoalbuminaemia. Although these latter findings are well recognised in cystic fibrosis,1 9 presentation with a rash is rare, having been reported in only nine infants. 1-In each case where a description was given, the infants had generalised desquamative rashes similar to those in our patients.24 Diagnosis was typically delayed for several months, not only because of the rarity of the presentation, but also because the presence of oedema is associated with false negative sweat tests, as seen in our second patient.1 68
The identification of the mutations carried by our infants represents the first report of the nature of the genetic defect in children with cystic fibrosis presenting with a rash. Both infants were homozygous for the delta F508 mutation on chromosome 7, the most common cystic fibrosis mutation. Homozygosity for delta F508 is seen in about two thirds of cystic fibrosis patients in the northern European population.
The clinical problems in these infants were caused by malabsorption secondary to pancreatic failure. The search for the aetiology of the rash has therefore focused on zinc and essential fatty acid deficiency as each of these can cause an eruption in which individual lesions have an appearance similar to that in our patients.24 Zinc supplementation is the likely cause of the early improvement in the rash in patient 1 and deficiencies of both nutrients probably contribute to the rash. However, these deficiencies alone would not give the clinical picture seen here.
More insight into the aetiology of the rash can be gained by comparing these infants with children who develop kwashiorkor secondary to poor nutrient intake. The cardinal features of kwashiorkor are oedema, lethargy, failure to thrive, hypoalbuminaemia, fatty liver, anaemia and a generalised, desquamative, erythematous rash.'0-13 These are the same as the presenting features of our infants who also demonstrated other features of kwashiorkor such as sparse hair, lack of involvement of mucous membranes, raised hepatic enzymes, low serum concentrations of trace metals and raised ferritin concentrations. It is therefore reasonable to consider that our two patients have kwashiorkor secondary to malabsorption. The traditional view that kwashiorkor is caused by protein deficiency and that the oedema is secondary to the low serum albumin4 [14] [15] [16] [17] 
